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1. An apparatus for executing activities/assisted 
by equipment driven by means of rotating or linear hydro - 
motors (27, 32;41;48) , which hydromotors may/be loaded 
and/or moved in two directions, comprising^ a pressure 

5 source (P) for storing and delivering fLuid of high 

pressure, a high-pressure line and a lcsw-pressure line (T) 
for transporting fluid to and from ay least one hydraulic 
transformer (HT;40;42;44) provided yith a rotor (2) and 
adjusting means (8; 45, 47), a hydromotor connected to the 

10 hydraulic transformer with conneating lines (2 8 , 29 ; 3 7 , 3 8 ; 
51) and control means (8 ;45, 47) /f or controlling the 
adjustment means and thereby controlling the fluid 
pressure in the connecting limes, characterized in that 
the control means comprises! \ sensor (49; 57) for measuring 

15 directly or indirect lyyl£he/ f llow in the connecting lines 
between the hydromotor aria the!' hydraulic transformer. 

2. An apparatiWiarccording to claim 1, characterized 
in that the sensor is d. flow sensor in one of the 
connecting lines (28 ,29 ; 37 , 38 ; 51) . 

20 3- An apparatus according to claim 1, characterized 

in that the sensor jLs a revolution sensor for measuring 
the rotor's (2) rate of rotation. 

4, An apparatus according to claim 1, characterized 
in that the sensor is a movement sensor for measuring the 

25 hydromotor' s (27, 32; 41; 48) rate of movement. 

5. An sqpparatus according to any one of claims 1-4, 
characterized in that the sensor forms part of a flow 
restriction /valve in the high-pressure line to the 
hydraulic transformer and/or in the connecting line. 

3 0 6. /An apparatus according to any one of claims 1-5, 

characterized in that the sensor (49,50;57) is coupled 
with the adjusting means (45,46,55) for, subject to the 
flow rate measured, adjusting the pressure in the 
connecting line (51) . 

35 / 7. An apparatus according to one of the preceding 

claims wherein the pressure source* comprises an aggregate, 
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characterized in that the control means (47) are adjusted 
such that the hydromotor uses less power than an Adjust- 
able value which is, for example, a portion of £ne power 
the aggregate is capable of supplying. 

8 . An apparatus according to one of tHe preceding 
claims, characterized in that the hydraulic/ transformer 
(44) is provided with means (45,46,47) to/cause the pres- 
sure in the connecting line(s) (51) to oscillate around an 
adjusted valve at a frequency of at le^fst 3 and preferably 
more than 7 Hertz. 

9 . An apparatus according to /one of the preceding 
claims wherein the hydraulic transformer has a continuous- 
ly variable setting controlled by the adjustment means, 
characterized in that the adjustment means are designed to 
be able to change the setting ^within 500 msec from the 
first extreme setting v^a z ^ ro position to the second 
extreme setting . 

10 . An apparatus according to one of the preceding 
claims, characterized in^/that the adjustment means are 
provided with spring- activated elements for returning the 
hydraulic transformer ^into a neutral position wherein the 
pressure in the connecting line(s) is minimal. 

11 . An apparatus according to one of the preceding 
claims wherein the^/hydromotor is a linear cylinder (41) 
connected with the hydraulic transformer (42) by means of 
one connecting line (38) , characterized in that the con- 
necting line is/ provided with means (43) for at underpres- 
sure supplying^ fluid from the low-pressure line. 

12 . An apparatus according to one of the preceding 
claims, characterized in that a hydraulic transformer and 
the connecting line(s) and hydromotor connected thereto 
are suitaple for a pressure exceeding the pressure pre- 
vailing jLtl the high-pressure line. 

.3 . A hydraulic transformer for use in an apparatus 
according to one of the preceding claims, wherein a first 
fluid flow having a first pressure is transformed into a 
secdnd fluid flow having a second pressure, comprising a 
hoysing (5) , a first line connection, a second line con- 
narction and a third line connection, a rotor (2) which in 
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relation to the housing is limitlessly rotatable, af plu- 
rality of fluid chambers (12) whose volume during^ rotation 
of the rotor (2) varies between a minimum and a/ maximum, 
and a face plate (10) provided with three rot^r gates 
5 (17,18,18') which during rotation of the rotor (2) serve 
for sealing and alternatingly connecting viia rotor con- 
duits (a) , face plate gates (30) and the >rotor gates 
(17,18,18'), the fluid chambers (12) witm the three line 
connections, characterized in that the/ volume of the fluid 
10 chambers (12) to be sealed by means ox the face plate (10) 
is maximally four times as large as/the minimum. 

|S 14. A hydraulic trans former/ according to claim 13, 

'Jl characterized in that the volume /of the fluid chambers 

(12) to be sealed by means of the face plate (10) is maxi- 

H 15 mally three times as large as the minimum. 

15 . A hydraulic fe^sfio|:mer according to claim 13 

: j or 14, characterized /n bnaKthe rotor has nine or twelve 

]zi fluid chambers . / 

iij 16. A hydraulic transformer according to claim 13, 

! £j 2 0 14 or 15, characterized An that the face plate gates (30) 
I?! and the rotor gates (17,18,18') are dimensioned such that 

at least two rotor gates are of the same size, and all 
three walls (23) between the rotor gates simultaneously 
seal off a face place gate (30) . 
25 17 . A hydraulic transformer for use in an apparatus 

according to one /of the claims 1-12 wherein a first fluid 
flow having a first pressure is transformed into a second 
fluid flow having a second pressure, comprising a housing 
(5), a first line connection, a second line connection and 
3 0 a third line' connection, a rotor (2) which in relation to 
the housincf is limitlessly rotatable, a plurality of fluid 
chambers /l2) whose volume, when the rotor (2) rotates at 
a first jingle, varies between a minimum and a maximum, and 
a face plate (10) provided with face plate conduits (b) 
3 5 for, while the rotor (2) is rotating, alternatingly con- 
necting the fluid chambers (12) with the three line con- 
nections, which face plate (10) is rotatable in relation 
to yche housing (5) and is provided with means for without 
interruption keeping a face plate conduit (b) in communi- 



cation with the respective line connection while j£he face 
plate (10) is rotating, characterized in that tlfe face 
plate (10) , in relation to the housing (5) , lar able to 
rotate at a second angle which is similar to/the first 
angle . / 

18. A hydraulic transformer according to one of the 
claims 13-17, wherein the face plate (10/) at the side of 
the fluid chambers (12) is bordered by A first separating 
surface (VI) and at the side facing away from the fluid 
chambers by a second separating surface (V2) , the first 
separating surface comprising at le^ast three rotor gates 
(17,18,18') located at a first reudius and being in com- 
munication with three face plate/ conduits (b) , and the 
second separating surface (V2Wcomprising two housing 
gates (20,20') located at/a sfidpnd radius, and each being 
in communication with a/ facef ^late conduit (b) , character- 
ized in that the thirdCfarcer plate conduit is in communica- 
tion with a housing gate liocated at a third radius which 
is different from the second radius. 

19 . A hydraulic /transformer according to one of the 
claims 13-18, wherein rt he third face plate conduit is in 
communication with a /housing gate at the external circum- 
ference of the face/plate. 

20. A hydraulic transformer according to one of the 
claims 13-19, wherein the third face plate conduit is in 
communication wi/th a housing gate (21) near the rotation 
axis (11) of the face plate (10) . 

21. A hydraulic transformer according to one of the 
claims 13-20 / characterized in that at the second separat- 
ing surface/ (V2) , the housing (5) is provided among other 
things with four face plate gates (24) located at the sec- 
ond radiup; two face plate gates (24a, 24c) being posi- 
tioned diametrically opposite one another and being in 
direct ^communication with the first (B) and the second (T) 
line connection respectively, while the other two face 
plate' gates (24b, 24d) positioned diametrically opposite 
one Another are in communication via a shuttle valve (26) 
wit/n the first (B) and second line connection (T) . 



22. A hydraulic transformer according to claim 21, 
characterized in that the shuttle valve (26) forms part of 
the face plate (10) or is coupled thereto. 
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1. An apparatus for executing activities assisted 
by equipment driven by means of rotating or linear hydro - 
motors (27,32; 41; 48), which motors may be Leaded and/or 
moved in two directions, comprising a pressi/re source (P) 
for storing and delivering highly compressed fluid of high 
pressure, a high-pressure line for transporting fluid from 
the pressure source to at least one hydraulic transformer 
(HT; 40; 42; 44) provided with a rotoi/ (2) and provided 
with adjusting means (8; 45,47) for Controlling the hydro- 
motor through the adjustment of the^ fluid pressure in a 
connecting line (28 ; 29; 37,38; 5l/between the hydraulic 
transformer and a hydromotor connected therewith and a 
low-pressure line (T) connected^ with the hydraulic trans- 
former for discharging low-prdssure fluid characterized in 
that control means (46/47749/50; 55,57) are provided for 
restricting a fluid vloy/ iWtJie hydraulic transformer. 

2. An apparatus according to claim 1, characterized 
in that the control means' comprise at least one sensor 
(49,50; 57) for directly or indirectly measuring the flow 
rate of the fluid flow/in the hydraulic transformer, such 
as a flow sensor in the high-pressure line to the hydrau- 
lic transformer, a flow sensor in a connecting line, a 
revolution sensor fior measuring the rotor's rate of 
rotation, or a movement sensor for measuring the 
hydromotor' s rate' of movement. 

3. An apparatus according to claim 2, characterized 
in that the sensor forms part of a flow restriction valve 
in the high-pi/essure line to the hydraulic transformer 
and/or in the connecting line. 

4. Ait apparatus according to claim 2 or 3 charac- 
terized in/that the sensor (49,50; 57) is coupled with the 
adjusting/means (45,46,55) for, subject to the flow rate 
measured^ adjusting the pressure in the connecting line 
(51) . 

5 . An apparatus according to one of the preceding 
wherein the pressure source comprises an aggregate 
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characterized in that the control means (47) are adjusted 
such that the hydromotor uses less power than an/adjust - 
able value which is, for example, a portion of >the power 
the aggregate is capable of supplying. 

6 . An apparatus according to one of tfee preceding 
claims characterized in that the hydraulic/ transformer 
(44) is provided with means (45,46,47) to/ cause the pres- 
sure in the connecting line(s) (51) to cfecillate around an 
adjusted valve at a frequency of at leafst 3 and preferably 
more than 7 Hertz . 

7 . An apparatus according to yfone of the preceding 
claims wherein the hydraulic transformer has a continuous- 
ly variable setting controlled by/the adjustment means, 
characterized in that the ad^ustmient means are designed to 
be able to change the se^in£^ s v^fiin 500 msec from the 
first extreme setting vla / ^e/zero position to the second 
extreme setting. 

8 . An apparatus according to one of the preceding 
claims characterized in thkt the adjustment means are pro- 
vided with spring-activafcfed elements for returning the 
hydraulic transformer into a neutral position wherein the 
pressure in the connect/ing line(s) is minimal. 

9 . An apparatuss according to one of the preceding 
claims wherein the hydromotor is a linear cylinder (41) 
connected with the hydraulic transformer (42) by means of 
one connecting line (38) , characterized in that the con- 
necting line is provided with means (43) for at underpres- 
sure supplying fluid from the low-pressure line. 

10. An apparatus according to one of the preceding 
claims, characterized in that a hydraulic transformer and 
the connecting line(s) and hydromotor connected thereto 
are suitably for a pressure exceeding the pressure pre- 
vailing in/ the high-pressure line. 

IV. A hydraulic transformer for use in an apparatus 
according to one of the preceding claims, wherein a first 
fluid flow having a first pressure is transformed into a 
second fluid flow having a second pressure, comprising a 
housing (5) , a first line connection, a second line con- 
nection and a third line connection, a rotor (2) which in 
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relation to the housing is limitlessly rotatable, A plu- 
rality of fluid chambers (12) whose volume during rotation 
of the rotor (2) varies between a minimum and at maximum, 
and a face plate (10) provided with three roLor gates 
(17,18, 18') which during rotation of the rofcor (2) serve 
for sealing and alternatingly connecting ma rotor con- 
duits (a) , face plate gates (30) and the/rotor gates 
(17,18,18'), the fluid chambers (12) with the three line 
connections, characterized in that the/ volume of the fluid 
chambers (12) to be sealed by means c/f the face plate (10) 
is maximally four times as large as/the minimum. 

12. A hydraulic transformer/ according to claim 11, 
characterized in that the volume /of the fluid chambers 
(12) to be sealed by means of the face plate (10) is maxi- 



ms yCjhe minimum. 

er a ccording to claim 11 
the rotor has nine or twelve 



15 mally three times as larg^ 

13. A hydraulic/traj 
or 12, characterized xn. 
fluid chambers . 

14. A hydraulic transformer according to claim 11, 
20 12 or 13, characterized in that the face plate gates (30) 

and the rotor gates (17/ 18 ,18') are dimensioned such that 
at least two rotor gatyes are of the same size, and all 
three walls (23) between the rotor gates simultaneously 
seal off a face plat/e gate (30) . 

25 15 . A hydraulic transformer for use in an apparatus 

according to one c/f the claims 1-10 wherein a first fluid 
flow having a first pressure is transformed into a second 
fluid flow having a second pressure, comprising a housing 
(5) , a first l/ne connection, a second line connection and 

30 a third line yConnection, a rotor (2) which in relation to 
the housing Ls limitlessly rotatable, a plurality of fluid 
chambers (l£) whose volume, when the rotor (2) rotates at 
a first angle, varies between a minimum and a maximum, and 
a face p¥ate (10) provided with face plate conduits (b) 

3 5 for, whi/le the rotor (2) is rotating, alternatingly con- 
nect ingf the fluid chambers (12) with the three line con- 
nections, which face plate (10) is rotatable in relation 
to ttte housing (5) and is provided with means for without 
interruption keeping a face plate conduit (b) in communi- 
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cation with the respective line connection while /the face 
plate (10) is rotating, characterized in that tfie face 
plate (10) , in relation to the housing (5) , id able to 
rotate at a second angle which is similar t</ the first 
5 angle . 

16. A hydraulic transformer according to one of the 
claims 11-15, wherein the face plate (:L0) at the side of 
the fluid chambers (12) is bordered hy a first separating 
surface (VI) and at the side facing >away from the fluid 

10 chambers by a second separating sui/face (V2) , the first 
separating surface comprising at /east three rotor gates 
(17,18,18') located at a first i&dius and being in com- 
munication with three face platzfe conduits (b) , and the 
second separating surface (V2/I comprising two housing 

15 gates (20,20') locatedy^t ^/second radius, and each being 
in communication witt/cJfaefe plate conduit (b) , character- 
ized in that the th/rdr fafee-^t&te conduit is in communica- 
tion with a housing gat^ located at a third radius which 
is different from the /second radius. 

20 17. A hydraulic transformer according to one of the 

claims 11-16, wheredn the third face plate conduit is in 
communication witl/ a housing gate at the external circum- 
ference of the fdce plate. 

18. A hydraulic transformer according to one of the 
25 claims 11-17, wherein the third face plate conduit is in 

communication/with a housing gate (21) near the rotation 
axis (11) of/the face plate (10). 

19. k hydraulic transformer according to one of the 
claims 11-/18, characterized in that at the second separat- 

3 0 ing surfafce (V2), the housing (5) is provided among other 
things with four face plate gates (24) located at the sec- 
ond radius; two face plate gates (24a, 24c) being posi- 
tioned/ diametrically opposite one another and being in 
direct communication with the first (B) and the second (T) 
35 line /connection respectively, while the other two face 
plat/e gates (24b, 24d) positioned diametrically opposite 
onef another are in communication via a shuttle valve (26) 
wi£h the first (B) and second line connection (T) . 
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20. A hydraulic^fc^ans former according to claim 19, 
characterized in tha£ J?he— shuttle valve (26) forms part of 
the face plate (10) afr is coupled thereto. 



